9 MAR 20D4 - 1 APPARATUS AND METHOD FOR STACKI NG GREEN SHEETS, AND MSTMARCI004
FOR PRODUCI NG LAM NATED CERAM C ELECTRONI C COMPONENTS Det ai | ed Descri ption
of the Invention Technical Field of the Invention The present invention
relates to a green-sheet stacking apparatus suitably used for producing

| am nated ceramic electronic conponents such as | am nated capacitors, to a
nmet hod for stacking green sheets, andlto a method for produci ng | am nat ed
ceram c el ectronic conponents. Description. of the Related Art A variety of
met hods for producing ceram c el ectronic conponents, such as | am nated
capacitors, using thinner green ceramc sheets have been proposed. For
exanpl e, a roducti on net hod u5|ng a cutting and stacking head 51 shown in
Fig. 10 Psﬁé%%éﬁﬂ? H“%%e%% ég?ﬁﬂra\{ e‘%ﬁE%%li inNEP 05- 6844.
A green ceranlc sh is_carried on | e the green
ceranic sheEPR5§R82PFF§8 by NeTERr FraAMIE] FHF%ERPNEQ SHMBOQTFE'&& 54, the
cutting and stacking head 51 noves up and down as shown by the arrowin the
drawing. The «cutting and stacking head 51 has a nain body 55 and a bl ade C

9 MAR Z%Q%ailed Description of the Invention

Technical Field of the Invention

The present invention relates to a green-sheet stacking
apparatus suitably used for producing laminated ceramic
electronic components such as laminated capacitors, to a
method for stacking green sheets, and to a method for

producing laminated ceramic electronic components.

Description_of the Related Art
A variety of methods for producing ceramic electronic
components, such as laminated capacitors, using thinner

green ceramic sheets have been proposed.

For example, a production methed using a cutting and
stacking head-51 shown in Fig. 10 is disclosed in Japanese
Unexamined Patent Application No. 05-6844. A green ceramic

sheet 53 1s carried on a carrier film 52.

While the green ceramic sheet 53 carried by the carrier
film 52 lies on a stage 54, the cutting and stacking head 51
moves up and down as shown by the arrow in the drawing. The

cutting and stacking head %1 has a main kody 55 and a blade
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- 2 56 disposed around the main body 55. The main body 55 has a bottom 55a
serving as a stacking surface. The blade 56 is forned in a rectangul ar
tube-like shape. The cutting and stacking head 51 noves down to the green
ceram ¢ sheet 53 and then the blade 56 cuts the green ceramc sheet 53 into
a rectangular flat sheet. Wen the cutting and stacking head 51 noves
downward, the newly cut- out green tefam c sheet is press-attached onto the
bottom 55a, of the nmain body 55 or onto-a stacked green ceram c sheet 53a.
Pul ling the cutting and stacking head 51 upward after press-attaching
al lows the cut-out green ceramc sheet 53a to be separated fromthe carrier
filmb52 and to be stacked on the bottom 55a of the main body 55. By
repeati h§ dipPgsproasssndatprumaipt Pogy Bhe g?éénmééﬁaﬁpéysﬁée@§55§a is
stacked on the bottom 55a of the main body 55, thus formng a‘'lam nate 57.
Then, tﬁ@tFﬁﬁlﬁé@e83¥vﬂ§gpﬁ§cédSéﬁcéﬁnédépﬁﬁéﬁﬁlIy prepared stacking stage
and then is pressed in the depth direction thereof. By firing this
| ami nate, a sintered ceramc conpact for being incorporated into a

amnat e CHRACLIR1: B8 {ACebukea' 33"R BeclBnb I, P YHgL Rt hod statec
shape. The cutting and stacking head 51 moves down te the
green ceramic sheet 53 and then the blade 56 cuts the green
ceramic sheet 53 into a rectangular flat sheet. When the
cutting and stacking head 51 moves downward, the newly cut-
out green ceramic sheet is press-attached onto the bottom
5ba of the main body 55 or onto a stacked green ceramic
sheet 53a. Pulling the cutting and stacking head 51 upward
after press-attaching allows the cut-ocut green ceramic sheet
53a to be separated from the carrier film 52 and t¢ be
stacked on the bottom 55a of the main body 55. By repeating
this process, a plurality of the green ceramic sheets 53a is
stacked on the bottom 55a of the main body 55, thus forming

) a laminate 57.

Then, the laminate 57 is placed on an additionally
prepared stacking stage and then is pressed in the depth
direction thereof. By firing this laminate, a sintered
ceramic compact for being incorporated into a laminated

capacitor and the like is made.

In the production method stated in Japanese Unexamined



Pat ent Application No. 05-6844, the cutting and stacking head 51 is gggﬁzg%
cut and stack a green ceram c sheet. Accordingly, this elimnates

i ndependent handling of the green ceram c sheet 53 for separating the green
ceram c sheet 53 fromthe carrier filmb52 prior to cutting the green
ceram c sheet 53, thereby allowing the thin green ceramic sheet 53 to be
used for making a lanm nate. At the sahe tine, the sintered ceram c conpacts
produced according to the nmethod stated in the foregoing related art have a
problemin which the sintered ceram c conpacts are likely to del am nate at
the side faces or the end faces thereof after sintering. Mre specifically,
the plurality of ?reen.ceranic sheets 53a is stacked on the, bottom 55a of

t he nai?]a‘b%wé Bpplpgathencitti hg-Ghd st BRki Agthidd 319 $HeRkLRe bl ade 56
cuts one of the green ceranm c sheets 53a, the bl ade 56 ves up and down

i ndependedt ot %ﬁeu%%@nt%oBVtSB?dAEEﬁ?Eiﬁgg§?e%nc?ﬁﬁ@?csgg?§ge 56a of the

bl ade 56 slides.on the side faces, i.e., the cut-faces, o e cut- out
green cRFEATAILBLY stB3] © ﬁ@?@ﬂgeﬁnﬁ?gﬁg?ﬁge?ﬁeﬁ?P§§l3g o%r%gﬁcing green
ceram c_sheet chi or,.to.l r the_ _adhesive ween [ acent stacked
green_s%%%?% %%EéggcNﬁ%ﬁ%ﬁoggﬁfPﬁsE?P?ﬁagiﬁgpgﬁgfgggéglg%f%%%?on. Iﬁ
add'tlogheégag3d§§oﬁothe carrier f£ilm 52 prior to cutting the green

ceramic sheet 53, thereby allowing the thin green ceramic

sheet 53 to be used for making a laminate.

At the same time, the sintered ceramic compacts
produced according to the method stated in the foregoing
related art have a problem in which the sintered ceramic
compacts are likely to delaminate at the side faces or the

end faces therecf after sintering.

More specifically, the plurality of green ceramic
sheets 53a is stacked on the bottom 55a of the main body 55
) of the cutting and stacking head 51. When the blade 56 cuts
one of the green ceramic sheets 53a, the blade 56 moves up

and down independent of the main body 55.

Accordingly, an inner surface 56a of the blade 56
slides on the side faces, i.e., the cut—faées, of the cut-
out green ceramic sheets 53a, thereby increasing the risk of
producing green ceramic sheet chips or to lower the

adhesiveness between adjacent stacked green sheets 53a,
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contacts between the cut surfaces of the green ceramc sheets 53a and the
i nner surface 56a of the blade 56 nay nake the cutting operation of the
foll owi ng green ceram c sheet 53 unstable. Accordingly, an object of the
present invention is to provide an apparatus and a nethod for stacking
green sheets, which solve the foregoing problens in the known art and are
capabl e of stacking a plurality of gr%éﬁ ceram c sheets stably and
continuously w thout causing del am nation between adjacent green ceramc
sheets of a | am nate. Another object of the present invention is to provide
a nethod, including a step of stacking green ceram c sheets using the
green-sheet st acki ng apparatus_according to_the resent inéeation, for

p

produci FgS v eFHa®| P sPaterad cetamiiatishipacts ﬂﬁ@fﬁ@omt%?@ 8§ bPlity of
del am nati on anqb | am nat ed ceganic el ectr n%g conponent s_i ncorporating the
c°tb rbad 85

si nt er eCREF AN Hpakt 51 ACRbr ArhEEE5a° 6Bt “of *ThE present

i ti -sheet st Ki t Ki i

sheets QarFTecThs A darber MrFnt RS Broyp Gado  THRS gPosHe SheltUst acking

apparatﬁgkgo€gé|§g§tfn 98%8¥§E?E§ro?ogﬁgyknglgwyﬁﬁ 4904, - =opaf; @' €€N ceramc
e ing a blrade tor cu

sheet; a cut r conpri I ng e“green ceramc sheet

conveyed, by t 8§ GROVENEL

Accordingly, an object of the present invention is to
provide an apparatus and a method for stacking green sheets,
which solve the foregoing problems in the known art and are
capable of stacking a plurality of green ceramic sheets
stably and continuously without causing delamination between

adjacent green ceramic sheets of a laminate.

Another object of the present invention is tc provide a
method, including a step of stacking green ceramic sheets
using the green-sheet stacking apparatus according to the

) present invention, for producing reliable sintered ceramic
compacts having little possibility of delamination and

laminated ceramic electronic components incorporating the

sintered ceramic compacts.

According to a broad aspect of the present invention, a
green-sheet stacking apparatus for stacking green ceramic
sheets carried by a carrier film is provided. The greeﬁ—

sheet stacking apparatus comprises a conveyer for conveying
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into a flat, predeterm ned shape; and a stacker conprising a stacking

.surface for detaching the green ceram c sheet having the flat,
predet erm ned shape cut by the cutter from the carrier film and stacking

t he detached sheet. Wth respect to a specific aspect of the green-sheet
stacki ng apparatus for stacking green ceram c sheets according to the
present invention, the stacker furthe? ~conprises a suction hole open to the
stacki ng surface and sucking neans connected to the suction hole, thus
allowing the green ceramc sheets to be held securely by suction of the
sucki ng neans on the stacking surface in a closely contacting manner. Wth
respect to a specific aspect of the green-sheet stacking apparatus for
stacki n gFeen ceraiiec sheets 2aeBbBEArNgONBriRéNpr@skARIFnTBAti on, the green
cerami c sheet 1is a long green_ ceram c sheet, the conpveyance direction of
the greeRtEErantiesheetli SetABIFoRRPELAFARVCHPFAeRY | bRt HEBREEYSTand t he
cutter and the ftacker gre Luxta osed in a directign orthogonal to the

| ongi t uth8l 2 df F8Et i BREYGRATOABRETEAPSt e Gr BeAt8REET SPERKIRY dpPar at us

furth ' hitter f hiftipg the cutt d_the stacker 9 MAR
2004 o> BECPE Br OVFRBCA FPFoECSPatanint i GhCFHe CUPPar FPEE® above the

green ceramg Sheek Lo Obden e, Gihohng,apeen, < CalaTkhe sheet.a0dq second

state | r
the carrier film and stacking the detached sheet.

With respect to a specific aspect of the green-sheet
stacking apparatus for stacking green ceramic sheets
according teo the present invention, the stacker further
comprises a suction heole open to the stacking surface and
sucking means connecied to the suction hele, thus allowing
the green ceramic sheets to be held securely by sucticn of
the sucking means on the stacking surface in a closely

contacting manner.

) With respect to a specific aspect of the green-sheet
stacking apparatus for stacking green ceramic sheets
according to the present invention, the green ceramic sheet
1s a long green ceramic sheet, the conveyance direction of
the green ceramic sheet is the longitudinal directicn
thereof, and the cutter and the stacker are juxtapcsed in a
direction orthogonal to the leongitudinal direction, and
moreover, the green-sheet stacking apparatus further

comprises a shifter for shifting the cutter and the stacker



above the green ceram c sheet in order to press-attach and stack thegMARz{][M
cut-out green ceramc sheet. In this case, the green ceramc sheet is cut
by the cutter in the first state, and the cutter and the stacker are
shifted to the second state by driving the shifter. In the second state,
the cut- out green ceram c sheet is press-attached and stacked by the
stacker. Wth respect to another sped fic aspect of the green- sheet
stacki ng apparatus for stacking green ceram c sheets according to the
present invention, the green ceram c sheet has a certain length, and the
green-sheet stacking apparatus further conprises a conveyer unit on which
the green ceramc sheet carried by the carrier filmis placed. In addition,
the comeyxs WMiRTPEidont i GlFed tibe tonvlkiel By tRettebnleser between a
feeding position for feeding the green ceram c sheet to the conveyer unit
and a VRRThdHOsTEFR CEHRTETt TRARE abi STARKI by The GPeeRT88Fani ¢ sheet,
and t he reen-sheet stacking apparatus further, conpri ses. a sTlfter f or
shiftingPIHRcuiliert 4 t%esg?%ﬁﬁe?tﬁBea%nt%hb?%vF% AL3FKFEt LifRte in which

the cutter lies above th ki it d in which th
St ackor TTES Hbue oo R 201" 72 e it BT g BORT £ Bnt Fof CRUEPRng and -

stacki ng. the gfeen, . CoL AT fosheet s ohllct bhee£aSeryt PR; 0T g§0-CopAmi ¢ sheet

havi ng

green ceramic sheet is cut by the cutter in the first state,
and the cutter and the stacker are shifted to the second

state by driving the shifter. In the second state, the cut-
out green ceramic sheet 1s press-attached and stacked by the

stacker.

With respect to another specific aspect of the green-
sheet stacking apparatus for stacking green ceramic sheets
according to the present invention, the green ceramic sheset
has a certain length, and the green-sheet stacking apparatus
further comprises a conveyer unit on which the green ceramic

) sheet carried by the carrier film is placed. 1In additioen,
the conveyer unit is configured to be conveyed by the
convever between a feeding position for feeding the green
ceramic sheet to the conveyer unit and a working position
for cutting and stacking the green ceramic sheet, and the
green-sheet stacking apparatus further comprises a shifter
for shifting the cutter and the stacker so as to provide a
first state in which the cutter lies above the working

position and a second state in which the stacker lies abcve



a certain length is shifted by the foregoing conveying . nechanisn1f#%ﬁyiwg
feeding position to the working position. Wile lying in the working
position, the green ceramc sheet 1is cut by the cutter in the first state.
Then, the cutter and the stacker are shifted to the second state by driving
the shifter, and the cut-out green ceram c sheet is stacked by the stacker
in the second state. R nethod for stacking green sheets according to the
present invention conprises the steps of preparing a green ceranic sheet
carried by a carrier film formng an electrode on the green ceram c sheet;
cutting the green ceram c sheet having the el ectrode formed thereon into a
flat, predeterm ned shape by a cutter; and stacking the green ceram c sheet
on the Stacka Mg RUrPeTE- by pFesscubiing iy at3¢5ERI nfRu¥FaR® of a stacker
or the stacked green ceram c sheet onto the cut-out,green ceranj c sheet and
by det & HE € HEIREE - out? gHebh c2Fani ERENGETSR rofT THES TAFFFeRaTHI% wherein
the steps of cuttin nd, t he stackin are_alterpately repeated to forma
Lt B ke

| ani nat® S tHE s gt st heed Y bR fiotiC T 9P b6 dueT hgY t A nat ed cerani ¢
oL oot oL 2,1 2001 B compeneny o, acEeL g, oL g pEpETEclovenil on
While lying in the working position, the green ceramic sheet
is cut by the cutter in the first state. Then, the cutter
and the stacker are shifted to the second state by driving

the shifter, and the cut-out green ceramic sheet is stacked

by the stacker in the second state.

A methed for stacking green sheets according to the
present inventiocon comprises the steps of preparing a green
ceramic sheet carried by a carrier film; forming an
electrode on the green ceramic sheet; cutting the green
ceramic sheet haviﬂg the electrcde formed thereon into a

flat, predetermined shape by a cutter; and stacking the

[—

green ceramic sheet on the stacking surface by press-
attacﬁing a stacking surface of a stacker or the stacked
green ceramic sheet onto the cut-out green ceramic sheet and
by detaching the cut-out green ceramic sheet from the
carrier film, wherein the steps of cutting and the stacking

are alternately repeated to form a laminate on the stacking

surface.

A method for producing laminated ceramic electronic



firing the | am nate obtained by the nmethod for stacking green sheetngARZMA
according to the present invention; and forming a plurality of external

el ectrodes on outer surfaces of the sintered ceram c conpact. Description
of the Enbodi nents The present invention will now be described with

enbodi nents according to the present invention. Fig. 1 is a schematic

el evational viewin section illustrating a nethod for stacking green sheets
using a green-sheet stacking apparatus according to a first enbodi nent of
the present invention. A schematically illustrated roll 1 rolls up a green

ceram ¢ sheet 3 therearound which is carried by a carrier film2 conposed
of a synthetic resin filmsuch as a polyethylene terephthalate film The
green CRVERRECRhReRCROrEENG olpositd BFSHRRbriAYS el AP yCPFBEL 88| BRBri c
ceramics for naking a | am nated ceram ¢ capacitor. Aroll 4 is disposed
apart f¥oiRt el rerking angintensd neera®ict he™gieenPXefakf re¢heBe 3 nounted
on the carrier film2 is long and.is rolled up about the roll 4, 9 MAR 2004
- 9 t hef 1 &R et %@Th@ab?oﬂ%g%ﬂn%?tgy 5% SRR BRQRI BT gF ERAX1R8r ani ¢ sheet is

cut and renoved fromthe green ceEanic sheet.3 as. will be d%scribed | at er.
EXivinggE.eTe ?eBﬁea%?or ing to the present invention; and forming

a plurality of external electrodes on outer surfaces cf the

sintered ceramic compact.

Description of the Embodiments

The present invention will ncow be described with

embodiments according to the present invention.

Fig. 1 is a schematic elevational view in section
illustrating a method for stacking green sheets using a
green-sheet stacking apparatus according to a first
embodiment cof the present invention.

A schematically illustrated roll 1 rolls up a green

) ceramic sheet 3 therearcund which is carried by a carrier
film 2 composed of a synthetic resin film such as a
polyethylene terephthalate film. The green ceramic sheet 3
is composed of material mainly from dielectric ceramics for

making a laminated ceramic capacitor.

A rcll 4 is disposed apart from the roll 1. The
remainder cof the green ceramic sheet 3 mounted on the

carrier f£film 2 is long and is rolled up about the roll 4,



the rolls 1 and 4 allows the green ceram c sheet 3 to be conveyed i n St HAR 2004
| ongitudinal direction thereof. In the enbodinent, the roll 4 has a notor 5
as a driving source connected thereto as schematically showm in Fig. 1,
and the notor 5 constitutes a conveyer. A cutting stage 6 and a stacking
stage 7 are disposed between the rolls 1 and 4. The cutting stage 6 and the
stacking stage 7, respectively, have® fiat surfaces 6a and 7a thereon. The
cutting stage 6 and the stacking stage 7 may be configured integrally. In

t he enmbodi nent, the cutting stage 6 lies upstream and the stacking stage 7
lies downstreamwi th respect to the conveying direction of the green
ceram c sheet 3. A cutter 8 is arranged above the cutting stage upstream
and a sthrkesmainger d@eme@r%@%dmgt%a%kx%@t%@%%av oAt ream The
cutter 8 conprises a main body 10 and a blade 11 configured to be

verti catF5ATov abtee | nte pentledtd of SRRES frat FOM by 4B°CHheS AT HCbody 10 i's
configured to be verticall novabl e. by a reci rocal-drivin source such as
an air YR 2007 “ihb b%yg?ﬁﬂé?b?ﬂo}ag%ﬁmm)pr el Abe ﬁisgsoﬁ%nﬂ cted to

t he nmai bo 10, vi a, urqi means such as a sprin not . sho and is

conf | QU TOTES bt Td calFhIRET abhe PRUBheRaBH b1 R hecrd hS Body 10, A
cutting. edge, d32; of . fbe; BL30e. 41, 0T ¥EES  on thereot.

In the embodiment, the roll 4 has a motor 5 as a
driving source connected thereto as schematically shown in
Fig. 1, and the motor 5 constitutes a conveyer. A cutting
stage 6 and a stacking stage 7 are disposed between the
rolls 1 and 4. The cutting stage 6 and the stacking stage
7, respectively, have flat surfaces 6a and 7a therecn. The
cutting stage 6 and the stacking stage 7 may be configured

integrally.

In therembodiment, the cutting stage 6 lies upstream
! and the stacking stage 7 lies downstream with respect to the
conveying direction of the green ceramic sheet 3. A cutter
8 i1s arranged above the cutting stage upstream and a stacker

9 is arranged above the stacking stage 7 downstream.

The cutter 8 comprises a main body 10 and a blade 11
configured to be vertically movable independent of the main
body 10. The main body 10 is configured to ke vertically

movable by a reciprocal-driving source such as an air



downward froma bottom 10a of the main body 10. The profile of the cHtMARrg
edge 1la is a flat rectangul ar shape. The blade 11 is designed so as to cut
t he conveyed green ceram c sheet 3 in a rectangul ar shape and not to cut
the carrier film2. However, the cutting edge 1la may cut the carrier film
2 fromthe top to half of the depth thereof. Wile the main body 10 and the
bl ade 11 described above are conposéfl of appropriate netal such as
stainless steel, material for form ng the main body 10 and the blade 11 is
not limted. The stacker 9 arranged downstream has a bl ock-1ike shape nade
fromrigid material including netal such as stainless steel, though not
limted to this. The bottom of the stacker 9 serves as a stacking surface 9a
havi ng @14l (19t o$havet i onlhdl 5249 brhedcemer et et otightanaaizyuct i on
holes 12 vertically extend through the stacker 9 and connect to.a. suction
sour ce Rdh 3 ‘él@/a‘é%ﬁﬁl%dﬁﬁal(‘%ogu@h MAR 20827109 1(0QhoWry "t #R2e $3p ends

th f. The stacker 9 is configured to be vertically novapble by. a
i oy Gl A e oo cheConte SV SRondh e Piiter Rt "OL bis) LA et hod for

produci.ng. | am nated ceram c_el ectroni cO nents. using_the green-sheet
Stacki&a%%bggéatu cutglng egge ifa LE £8MBPRED Py progrudes
downward from a bottom 1Ca cf the main body 10. The profile

of the cutting edge 1lla is a flat rectangular shape.

The blade 11 is designed so as tec cut the conveyed .
green ceramic sheet 3 in a rectangular shape and not to cut
the carrier film 2. However, the cutting edge 1lla may cut
the carrier film 2 from the top tc half of the depth

therecf.

While the main body 10 and the blade 11 described above
are compoesed of appropriate metal such as stainless steel,
material for forming the main body 10 and the blade 11 is

] noet limited.

The stacker 9 arranged downstream has a block-like
shape made from rigid material including metal such as
stainless steel, though not limited to this. The bottom of
the stacker 9 serves as a stacking surface %a having a
plurality of suction holes 12 formed therethrough. The
suction holes 12 vertically extend through the stacker 9 and

~connect to a suction source such as a vacuum pump (not



according to the enbodi nent will be described with additional referen%gmﬁgM4

Figs. 2 to 4. Rotating the notor 5 allows the green ceram c sheet 3,
carried by the carrier film2, to be pulled out of the roll 1 and to be
conveyed toward the roll 4. Wiile suspending this conveyance, cutting of
the green ceramc sheet 3 is perfornmed by noving down the cutter 8 and by
punching out the green ceramic sheell3-in a rectangul ar shape with the
cutting edge lie of the blade 11. The cutter 8 noves imediately after the
cutting is performed. That is to say, the green ceramc sheet 3 is cut into
a flat rectangular shape while it |lies above the cutting stage 6; however,
this cutting is perforned such that the carrier film2 is not cut. Then

t he cutsleiwnpraentler aniceseetheseebnveyed above the stacking stage 7.
Whet her or not the conveyance of the green ceram c sheets 3 is suspended
above the stacking stage 9 MAR 2004 - 12 7, the stacker 9 noves down so
that the green ceramc sheet 3 is press-attached onto the stacking surface
9a. In this Tastad Ry st abkeFORE Lot 2C c? - ot Vpbr tFohl HIMR HRP 4F ceramc

sheet 3, i een,ceram c_sheet BE having a_ cut-ouyt flat rectangul ar
n

e, a .
shape, %rﬁe%b%F?FgLé TiBIPHaPOPRES GHEBnEePBnPETsh¥dt "85 cdR8S in cont act

W th thghg&gfklng method for producing laminated ceramic electronic
compcnents using the green-sheet stacking apparatus
according to tThe embodiment will be described with

additional reference to Figs. 2 to 4.

Rotating the motor 5 allows the green ceramic sheet 3,
carried by the carrier film 2, toc be pulled out of the roll
1 and to ke conveyed toward the reoll 4. While suspending
this conveyance, cutting of the green ceramic sheet 3 is
performed by moving down the cutter 8 and by punching out
the green ceramic sheet 3 in a rectangular shape with the
cutting edge lla of the blade 11. The cutter 8 moves

j immediately after the cutting is performed. That is to say,
the green ceramic sheet 3 is cut into a flat rectangular
shape while it lies above the cutting stage 6; however, this
cutting is performed such that the carrier £ilm 2 is not

cut.

Then, the cut-out green ceramic sheet is conveyed above
the stacking stage 7. Whether or not the conveyance of the

green ceramic sheets 3 is suspended above the stacking stage
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surface 9a of the stacker 9 so as to be stacked thereon. By noving the
stacker 9 down, press-attaching the cut- out green ceram c sheet 3a on the
stacki ng surface 9a, and sucking through the suction holes 12, the green
ceram c sheet 3 can be held to the stacking surface 9a. Then, noving the
stacker 9 upward allows the green ceram c sheet 3a to be stacked on the
stacking surface 9a. By repeating thig operation, a plurality of the green
ceram c sheets 3a is stacked on the stacking surface 9a as shown in the
drawing, resulting in the formation of a |am nate 15. Sone of the plurality
of green ceram c sheets 3a have internal electrodes printed thereon for
maki ng a stacked ceram c capacitor though this is not shown in Fig. 1. Fig.
2 is ar’ explodet:schendtieveerdpectsvethvaevihe | aeteat ogprbet et ar green
ceram c sheets to be stacked 9 MAR 2004 - 13 according to_ the present
enbodi nenits Heeo? th e eloed hen e eblont S erdoth et L% 293 ar gb? nkld®r  of
rectangul ar green ceram c_sheets, a plurality of the green ceramc sheets
3a centfa3dy hSposEEeh ¢ RNUedt Ut PR ecRP DR Phe?eof had %P ar ge nunber of

internal electrodes 13 apd 14 printed thereon for i a. | arge nunber of
stackedF%%ﬁ%ﬁﬁcs%%ﬁﬁcgto+s?'Pr n??%%no?ePWBl?nf%?%gﬁgangaVlng 2

cut-out flat rectangular shape, are positioned so that the
green ceramic sheet 3a comes in contact with the stacking

surface %a of the stacker 9 so as to be'stacked thereon.

By moving the stacker 9 down, press-attaching the cut-
out green ceramic sheet 3a on the stacking surface %a, and
sucking through the suction holes 12, the green ceramic
sheet 3 can be held to the stacking surface %a. Then,
moving the stacker 9 upward allows the green ceramic sheet

3a to be stacked on the stacking surface 9a.

By repeating this operation, & plurality of the green
i ceramic sheets 3a is stacked on the stacking surface 9a as
shown in the drawing, resulting in the formation of a
laminate 15.
Some of the plurality of green ceramic sheets 3a have
internal electrodes printed therecn for making a stacked

ceramic capacitor though this is not shewn in Fig. 1.

Fig. 2 is an exploded schematic perspective view

illustrating rectangular green ceramic sheets to be stacked
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el ectrodes 13 and 14 is perfornmed by a suitable nethod such as a
screen-printing using a conductive paste. The plurality of green ceramc
sheets 3a having the internal electrodes is stacked such that ones having
the internal electrodes 13 and the others having the internal el ectrodes
14 are alternately disposed in the depth direction thereof, and in
addition, plain green ceranic sheetsl3a~are stacked so as to sandwich the
green ceram c sheets 3a having internal electrodes. That is to say, the
internal electrodes 13 and 14 are printed on the |long green ceram c sheet 3
in the state shown in Fig. 1 so as to provide the |lam nate 15 having a
| ami nation structure shown in Fig. 2. After being detached fromthe stacking
sur f ac@TPISFING Heo st kete et ¢THeodH8¥Hee of suction through the suction
holes 12, the lam nate 15 is pressed again in the depth 9 MAR 2004 - 14
di rection t RECEEFALITEhR, Hife RTEASTH ee“%?qlé“e&}&f iGHht & IR SVHAF each piece
of the lamnate is fired so as to, provide a sintered ceranm c conpact 16 as
shown iH BSF T39S SER It F§F 2REC sHOWRET n El‘ii%fuﬁ? the %?n‘f%‘?ed ceramc
conpact_16 has external el ec&rodes 17 &ddw formed o eng flices 16a and
16b t heteot” so a8"to %F%‘?Fr%e % T hat TEPATT T ot 197257 Hami nat ed

Ceran‘%ﬁ%&ﬁﬂ?ﬂ%ptthereof has a large number of internal electzrodes

13 and 14 printed thereon for making a large numbexr of
stacked ceramic capacitors. Printing of the internal
electrodes 13 and 14 is performed by a suitable method such
as a screen-printing using a conductive paste. The
plurality ¢f green ceramic sheets 3a having the internal
electrodes is stacked such that ones having the internal
electrodes 13 and the others having the internal electrodes
14 are alternately disposed in the depth direction thereof,
and in additicon, plain green ceramic sheets 3a are stacked
so as to sandwich the green ceramic sheets 3a having

internal electrodes.

That is to say, the internal electrodes 13 and 14 are
printed on the long green ceramic sheet 3 in the state shown
in Fig. 1 so as to provide the laminate 15 having a

lamination structure shown in Fig. 2.

After being detached from the stacking surface 9%9a of
the stacker 9 in the absence of suction through the suction

holes 12, the laminate 15 is pressed again in the depth



The present invention is applicable for producing not only |am nated 9 MAR 2004
capacitors but also other |lam nated ceram c electronic conponents such as
ceramic nulti-layer substrates. According to the green-sheet stacking
apparatus of the present enbodinent, first of all the green ceram c sheet 3
is cut by the cutter 8 and then the cut-out green ceramc sheets 3a are
stacked by the stacker 9 di sposed dowAstream Accordingly, the plurality of
cut-out green ceram c sheets 3a stacked on the stacking surface 9a does not
conme into contact with the cutting edge 11 at the cut-faces thereof, thus
providing the | am nate 15 havi ng excel |l ent adhesi veness between adj acent
green ceram c sheets 3a. Furthernore, the fact that the cut-out green
ceram iiretign Hroseebt cOhen. itho EIRtBRES Wi T el Bee® 11 nakes it
unlikely that a reen sheet chip produced by cutting accretes to the

cut - outP1gft&en %‘Eﬂgaﬁ*ﬁ%h shiete 3f YrepRepborte 45 fordedfedt| O occurrence
of delamnation in the sintered conpact 16 nmade fromthe |ampate 13 is

sur el y PERipiite st eth N EREe S HeRT REC reffRdfe amfhattd 2apacit9r 49 is

obtained. In the green-sheet stackjng apparatus shown in Fig. 1, the green
ceram cg%%qu%mr)gy’co%%e 'l ohg” the fbn 1 uetRaT LS &rane

compact 16 has external electrodes 17 and 18 formed on end
faces 16a and 1léb thereof so as to provide a laminated

capacitor 19 as a laminated ceramic component.

The present invention is applicable for producing nect
only laminated capacitors but also other laminated ceramic
electronic compconents such as ceramic multi-layer
substrates.

According to the green-sheet stacking apparatus of the
present embodiment, first of all the green ceramic sheet 3
is cut by the cutter 8, and then the cut-out green ceramic
sheets 3a are stacked by the stacker 9 disposed downstream.

J Accordingly, the plurality of cut-out green ceramic sheets
3a stacked on the stacking surface %z does not come into
contact with the cutting edge 11 at the cut-faces thereof,
‘thus providing the laminate 15 having excellent adhesiveness
between adjacent green ceramic sheets 3a. Furthermore, the
fact that the cut-out green ceramic sheet 3a does not ccme
into contact with the blade 11 makes it unlikely that a
green sheet chip produced by cutting accretes to the cut-out

green ceramic sheet 3a.
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direction of the long green ceram c sheet 3, and the cutter 8 and the
stacker 9 are disposed upstream and downstream respectively. However, the
green-sheet stacking apparatus according to the present invention can be
nodified in various ways. Fig. 5 is a schematic sectional view illustrating
a first nodification of the green-sheet stacking apparatus according to
the foregoi ng enbodi nent. In a greenldheet stacking apparatus 21 shown in
Fig. 5, the long green ceramc sheet 3 is conveyed between a pair of rolls
while being carried by the carrier film2 in the sane manner as in the
foregoi ng enbodinent. In Fig. 5, the longitudinal direction of the green
ceram c sheet 3 is orthogonal to the drawing. Fig. 5 is a sectional view
illustrating a state in which the green ceram c sheet 3 and the carrier
film2 lie above a cutting and stacking stage 22. 9 MAR 2004 - 16 The
cutter 8 andIEEKS P R o WA el oyridenRer ani ¢ sheet 3

The cutter 8 and the staﬁ%er g are confifured in the sane fashion as in the
first eftrdodnEhtSOTHREE ohP yMaAFFf 5F @HcERe af @Mt RAESt he &8t FEFe8Yand t he
stacker_9 are arranged_in_ a_direction,orfhogonal .to the,conveyance

di rect i BPRTCTHe gr % tRavantec she iag}ea%ﬂmg ﬁ???oﬁﬁ?ﬁ?lgPﬁ fgoﬁ?igured SO

as to bg poved by a shifter 23 in the

In the green-sheet stacking apparatus shown in Fig. 1,
the green ceramic sheet 3 is conveyed along the longitudinal
direction of the long green ceramic sheet 3, and the cutter
8 and the stacker 9 are disposed upstream and downstream,
respectively. However, the green-sheet stacking apparatus
according to the present invention can be modified in

variocus ways.

Fig. 5 is a schematic sectional view illustrating a

first modification of the green-sheet stacking apparatus

) according to the foregoing embodiment. 1In a green-sheet
stacking apparatus 21 shown in Fig. 5, the long green
ceramic sheet 3 is conveyed between a pair of rolls while
being carried by the carriex film 2 in the same manner as in
the foregoing embodiment. In Fig. 5, the longitudinal
direction of the green ceramic sheet 3 is orthogconal to the
drawing. Fig. 5 is a sectional view illustrating a state in
which the green ceramic sheet 3 and the carrier film 2 lie

above a cutting and stacking stage 22.
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direction of arrow A indicated in the drawing, that is, in a direction

orthogonal to the conveyance direction of the green ceramc sheet 3. The
shifter 23 is capable of noving the cutter 8 and the stacker 9 in the
direction of arrow A indicated in the drawing so that the shifter 23
provides the state shown in Fig. 5, i.e., a first state in which the
cutter 8 lies above the green ceramiébsheet 3 so as to cut the green
ceram c sheet 3, and a second state in which the stacker 9 |ies above the
green ceram c sheet 3 so as to stack the cut-out green ceram c sheet. A
driving source of the shifter 23 nmay be of an appropriate reciprocal one
though not limted to this. In the green-sheet stacking apparatus 21
according to the enbodi nent, the conveyance of the green ceram c sheet 3
i s suspended upon reachi ng above the cutting and_stackinq3 stage 22 shown in
t he drawi ng,Thhewifteerd Erdit’she et eth 9 MR PbPrsed AR it sheet 3,
and then the shifter 23 is noved fromthe first state tpo the second state
so t hat9¥R0 sEaERBICOSNERE JaboVRet RUTEGE- Bubhgr BBR EERERFE gh@é?.

Furthernore, the. stacker 9 stacks.the cut-o reen, ceran.c sheet 3a in the
etond SohfLataga (e P RE P PEER et by the I S R n SR BN ERES oo o

arrangeg i n g, di ception, orthogengl, Lo hhec conyeyanss dhregtlon.of othe oreen

are arranged in a direction orthogonal tc the conveyance
diréction of the green ceramic sheet 3, and additionally are
configured so as tc be moved by a shifter 23 in the
direction of arrow A indicated in the drawing, that is, in a
direction orthogonal to the conveyance direction of the
green ceramic sheet 3. The shifter 23 is capable of moving
the cutter 8 and the stacker 9 in the direction of arrow A
indicated in the drawing sc that the shifter 23 provides the
state shown in Fig. 5, i.e., a first state in which the
cutter 8 lies above the green ceramic sheet 3 so as to cut
the green ceramic sheet 3, and a second state in which the

} stacker 9 lies above the green ceramic sheet 3 so as to
stack the cut-out green ceramic sheet. A driving source of
the shifter 23 may be of an appropriate reciprocal one

though not limited to this.

In the green-sheet stacking apparatus 21 accoxding to
the embodiment, the conveyance of the green ceramic sheet 3
is suspended upon reaching above the cutting and stacking

stage 22 shown in the drawing, the cutter 8 cuts the green
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Fig. 6 is a plan view schematically illustrating the green-sheet stacking

apparatus shown in Fig. 5. The cutter 8 and the stacker 9 are arranged in a
direction orthogonal to the conveyance direction of the green ceran c sheet
3 and are noved by the shifter 23 so as to lie in the first state and the
second state as indicated by arrow A. Although the | ong green ceram c sheet
3rolled up around a roll is used-ia7Lhe foregoi ng enbodi nent and in the
foregoing first nodification, a green ceram c sheet having a certain

| ength, e.g., a rectangular green ceram c sheet may be used in the
green-sheet stacking apparatus according to the present invention. In a
second nodification shown in Fig. 7, a rectangular green ceramc sheet 31

i s carr¢edkoic asheet ahguh® theriehe $hints2 forwedmefed SyARh&REcC resin
film In this case, the 9 MAR 2004 -18 rectangul ar green cerani c sheet 31 is
fed to fhesgreenteheet thet aekpPhg appbratstpebvibedSipehernd éiffer 8 and
the stacker 9. The cutter 8 and the stacker 9 are configured in the

tot al | y2RaYR HamnertuPth $hecRuteEr™BCanlcthe sfutkBRI8OI8f +AE foregoi ng
enbodi nent as shown i In the second nDdifiﬁatio : theéggctangular

n Fig. 8.
green tETGRFE 2hBkECSl FgepFHEéHuBngﬁe88n98§ﬁﬁﬁﬁ BAFEC332whi*l E™®bei ng

carried on thesrgelanoylan cartieh 1hhok32:, I8 tter 8 and the

stacker 9 may be arranged in a direction orthcgonal to the

conveyance direction of the green ceramic sheet 3.

Fig. 6 is a plan view schematically illustrating the
green~sheet stacking apparatus shown in Fig. 5. The cutter
8 and the stacker 9 are arranged in a directicn orthogonal
to the conveyance direction of the green ceramic sheet 3 and
are moved by the shifter 23 so as to lie in the first state

and the second state as indicated by arrow A.

Although the long green ceramic sheet 3 rclled up
) arcund a rell is used in the foregoing embodiment and in the
foregoing first modification, & green ceramic sheet having a
certain length, e.g., a rectangular green ceramic sheet may
be used in the green-sheet stacking apparatus accerding to

the present invention.

In a second modification shown in Fig. 7, a rectangular
green ceramic sheet 31 is carried on a rectangular carrier

film 32 formed of a synthetic resin film. In this case, the



conveyance unit 33 has a flat top surface 33a. Accordingly, noving tthN{mM
conveyance unit 33 and positioning it below the cutter 8 allows the cutter
8 to cut the green ceranm c sheet 31. Then, noving the conveyance unit 33
bel ow the stacker 9 allows the stacker 9 to stack a cut-out green ceramc
sheet 3la. Thus, by noving the conveyance unit 33 below either of the
cutter 8 and the stacker 9 alternatelly, -the green ceram c sheet is cut and
stacked in the same fashion as in the foregoing enbodinent. In the second
modi fication shown in Figs. 7 and 8, the cutter 8 and the stacker 9 are
arranged upstream and downstream w th respect to the conveyance direction
of the conveyance unit 33, respectively. 9 MAR 2004 - 19 Fig. 9 is a
schematrecphimguiiewsréénsteasinhg ahethepl hediéiichpi bheotirehn-gneen- sheet

st acki ng apparatus shown in Figs. 7 and 8. In a green-sheet stacking
apparat@EaQ&i@%o@nparﬂtFﬁgPIQYlgﬁ@ vohbeyhfceutihrt 83and EBAfigured to be
novable in the directions of arrows X and - X indicated in, the drawi ng. The
rect angtFaskgredn cehanfetsnget 31dj hepphaelesnt AEScBRVEYIREEYUATL 33
whil e being carried on the rectaggul r syntheticr siﬂsfilnl The _conveyance

unit 33 RS tebatijurelc: BeBReRovable PR FREEFr EcfPOn5R6f SAPFERE X and -

of the foregoing embodiment as shown in Fig. B.

In the second modification, the rectangular green
ceramic sheet 31 is placed on a conveyance unit 33 while
being carried on the-rectangular carrier film 32. The
conveyance unit 33 has a flat top surface 33a. Accordingly,
moving the conveyance unit 33 and positioning it below the
cutter 8 allows the cutter 8 to cut the green ceramic sheet
31. Then, moving the conveyance unit 33 below the stacker 9
allows the stacker 8 to stack a cut-out green ceramic sheet

3la.

) Thus, by meoving the conveyance unit 33 below either of
the cutter 8 and the stacker 2 alternately, the green
ceramic sheet is cut and stacked in the same fashion as in
the foregoing embodiment. In the second modification shown
in Figs. 7 and 8, the cutter 8 and the stacker 9 are
arranged upstream and downstream with respect to the
conveyance direction of the conveyance unit 33,

respectively.



X between a feeding position shown in Fig. 9 and a working position PJ@@JQ&

below the cutter 8. The cutter 8 and the stacker 9 are joined together by
the shifter 23 in the same fashion as in the nodification shown in Fig. 5
so as to provide a first state shown in Fig. 9 and a second state in which
the stacker 9 lies above the working position. Wile the directions of
arrows X and - X and the conveyaneeldi rection of the cutter 8 and the
stacker 9 are orthogonal to each other, they are not limted to an
orthogonal relationship. That is to say, the green ceramc sheet 31 is cut
by the cutter 8 while it lies in the working position. Then, the shifter 23
is noved to the second state so that the stacker 9 |lies above the cut-out
green ceraniiig.sheets d rsdHdmsistate,ant hel st adklers trast aok sandigh gy een  ceramni ¢
sheet. 9 MAR 2004 - 20 It will be appreciated fromthe foregoing

nmodi fi caddohscathat ah dneaggeeentheéttheackinegrappdrehessshekerinf the
present invention, and a conveyance direction and a feeding nethod of a

| ong greems cef amd Sheelnor argeeenheetapteckshgetPhayphygsaéefharh | ength
according to the present invention are not limted. \Wen the green-sheet

st acki nin abpar a? usthecepdvagatee vRetpPésént CPRTeALFBA £ B8ed, a nethod for

stacking green . . , o '
movable in the directions of arrows X and - X indicated in

the drawing. The rectangular green ceramic sheet 31 is
placed on the conveyance unit 33 while being carried on the
rectangular synthetic resin film. The conveyance unit 33 is
configured to be movable in the directions of arrows X and -
X between a feeding position shown in Fig. 9 and a working

position located below the cutter 8.

The cutter 8 and the stacker 9 are Jjoined together by
the shifter 23 in the same fashion as in the modification
shown in Fig. 5 so as to provide a first state shown in Fig.
S and a second state in which the stacker ¢ lies above the
Working position. While the directions of arrows ¥ and - X
and the conveyance direction of the cutter 8 and the stacker
9 are orthogonal to each other, they are not limited to an
orthogonal relationship. That is to say, the green ceramic
sheet 31 is cut by the cutter 8 while it lies in the working
position. Then, the shifter 23 is moved to the second state
so that the stacker 9 lies above the cut-cut green ceramic
sheet. 1In this state, the stacker 9 stacks the green

ceramic sheet.



sheets is in accordance with the method for stacking green sheets addtidillg
to the present invention. That is to say, the cutter and the stacker are
configured i ndependent of each other so that a conveyed green cerani c sheet
is cut by the cutter into a flat, predeterm ned shape and the cut-out

green ceram c sheet is stacked on the stacking surface of the stacker.
According to the known nethod for stdBking green sheets wherein cutting and
stacking is performed by a single head, cut-faces of stacked green ceramc
sheets are in contact wth the inner surface of the blade. This causes the
cut- faces to be rubbed in every cut, thereby making it likely that

del am nation occurs in a sintered ceram c conpact or a defective cut due to
a green sheet chip occurs. on the 9 MAR 2004 - 21 other hand, the
green-sheet stacking apparatus and the nethod for stacking green sheets
accordi ng tdtt helgr g?erﬁppﬁeiﬁﬂeﬁqcbrﬁ@m e P Esises Mo et ¢at i on and
also perfornms cutting and stacking stably and conti nuously. Thus, the

met hod, thafe| a8 g e mechet hodat f Bre staekehgngr kA §F|%%]E‘§ra‘8>éopa?ng to the

present invention, for pr odaci ngal am nated . ceramc el ectronic,conponents

accor diREFSER" tHeVPresent FRUent FORVPYOUTded  ForHabT e?Panfn P&d R%r ani c
el ectranig, sorponent s, nowhigh delam ngtion Ls UnbLKELYcLOanic
sheet having a certain length according to the present

invention are not limited.

When the green-sheet stacking apparatus according to
the present invention is used, a method for stacking green
sheets is in accordance with the metheod for stacking green
sheets according to the present invention. That is to say,
the cutter and the stacker are configured independent of
each other so that a conveyed green ceramic sheet is cut by
the cutter into a flat, predetermined shape and the cut-out
green ceramic sheet is stacked on the stacking surface of

} the stacker.

According to the known method for stacking green sheets
wherein cutting and stacking is performed by a single head,
cut~faces of stacked green ceramic sheets are in contact
with the inner surface of the blade. This causes the cut-
faces to be rubbed in every cut, thereby making it likely
that delamiration occurs in a sintered ceramic compact cor a

defective cut due to a green sheet chip occurs. ©On the



occur. Brief Description of the Drawings Fig. 1 is a schematic el evatd YARI00

view in section illustrating an apparatus and a nethod for stacking green
sheets according to an enbodi nent of the present invention. Fig. 2 is an
expl oded perspective view illustrating green ceram c sheets to be stacked
according to the enbodinent of the Eresent invention. Fig. 3 is an

el evational viewin section illustra ﬂng a sintered conpact according to
t he enbodi nent of the present invention. 9 MAR 2004 - 22 Fig. 4 is an

el evational viewin section illustrating a stacked ceram c capacitor

according to the enbodi nent of the present invention. Fig. 5 is an
el evational view in_ section il]Justrating.a first dificatjon of the :
i z i Farh RBodr fant”

gr een- SRR T St3e%ki ngapPar &t uE et cBF AT Ry ¢ o® R BhBBdRF BNt Bf the present
invention. Fig. 6 is_a schenmatic an_ view illustrati the npdified

or sen- SOOI ERR: o> ShREF apBecSnauacrh Brgoralie B P BEedBhkimei ¢ pi an
viewillustrating_ a_second nodificatio t reen-sh st acki ng

appar at T e 6T A RS TS THEPERESaP nent of StRL Br SRt T e Ehe on.  Hig. 8 is

an eIevgé}gg@%svég%eiﬂgsgﬁ&iQEaELEHatE@EEPQ and continuocusly.

Thus, the method, including the method for stacking
green sheets according to the present invention, for
producing laminated ceramic electronic components acccecrding
to the present invention provides reliable laminated ceramic
electronic components in which delamination is unlikely to
occur.

Brief Description of the Drawings

Fig. 1 is a schematic elevational view in section
illustrating an apparatus and a method for stacking green

sheets according to an embodiment of the present invention.

Fig. 2 is an explcded perspective view illustrating
green ceramic sheets to be stacked according to the

embodiment of the present invention.

Fig. 3 1s an elevatiocnal view in section illustrating a
sintered compact according to the embodiment of the present

invention.



the nodified green-sheet stacking apparatus shown in Fig. 7. Fig. 9 i§ MR 200
schematic plan view illustrating a third nodification of the green-sheet

st acki ng apparatus according to the enbodi nent of the present invention.
Fig. 10 is an elevational viewin section illustrating a known green-sheet
stacki ng apparatus. [Reference Nunerals] 9 MAR 2004 ti - 23 |: roll 2:
carrier film3: green ceram c sheel 28a7 green ceram c sheet 4. roll 6:
cutting stage 7: stacking stage 8: cutter 9: stacker 9a: stacking surface
10: main body 11: blade 12: suction hole 13, 14: internal electrodes 15:

| am nat e

Fig. 4 is an elevaticnal view in section illustrating a
stacked ceramic capacitor according to the embodiment of the

present invention.

Fig. 5 is an elevational view in section illustrating a
first modification of the green-sheet stacking apparatus

according to the embodiment of the present invention.

Fig. 6 is a schematic plan view 1llustrating the

modified green-sheet stacking apparatus shown in Fig. 5.

Fig. 7 is a schematic plan view illustrating a second
modification cf the green-sheet stacking apparatus according

to the embodiment of the present invention.

Fig. 8 is an elevational view in section illustrating

1 the modified green-sheet stacking apparatus shown in Fig. 7.

Fig. 9 is a schematic plan view illustrating a third
modification of the greén-sheet stacking apparatus according

to the embodiment of the present invention.

Fig. 10 is an elevational view in section illustrating
a known green-sheet stacking apparatus.

[Reference Numerals]



16: sintered ceram c conpact 17, 18: external electrodes 19: stacked9 MAR 2004
ceram c capacitor 21: green-sheet stacking apparatus 23: shifter 31: green
ceram c sheet 3la: green ceram c sheet 32: carrier film 33: conveyer unit
41: green-sheet stacking apparatus 9 MAR 20D4 24 dCdains: 1. A green-sheet
stacki ng apparatus for stacking green ceram c sheets carried by a carrier
film conprising: a conveyer for con¢dying a green ceram c sheet; a cutter
conprising a blade for cutting the green ceram c sheet conveyed by the
conveyer into a flat, predeterm ned shape; and a stacker conprising a
stacking surface for detaching the green ceram c sheet having the flat,
predeterm ned shape cut by the cutter fromthe carrier filmand stacking
the detachdd sHeetl wherein the cutter and the stacker are separate from

each other. 2. The green-sheet stacking apparatus according to Caim
2: carrier film

3: green ceramic sheet
3a: green ceramic sheet
4: roll

6: cutting stage

7: stacking stage

8: cutter

9: stacker

%a: stacking surface

10: main body

11: blade

12: sucticn hole

13, 14: internal electrodes
15: laminate

16: sintered ceramic compact

—

17, 18: external electrodes
19: stacked ceramic capacitor
21:  green-sheet stacking apparatus

23: shifter

3i: green ceramic sheet
31la: green ceramic sheet
32: carrier film
33: conveyer unit

41: green-sheet stacking apparatus



1, wherein the stacker further conprises a suction hole open
st acki ng surface and sucki ng neans connected to the suction

in the) MAR 2004
hole. 3. The

green-sheet stacking apparatus according to Claiml1 or 2, wherein the green

ceram c sheet is a long green ceram c sheet, the conveyance

directi on of

the green ceramc sheet is the |ongiZdudi nal direction thereof, and
the-cutter and the stacker are juxtaposed in a direction orthogonal to the
| ongi tudi nal direction, the green-sheet stacking apparatus further
conprising a shifter for shifting the cutter and the stacker so as to
provide a first state in which the cutter |ies above the 9 MAR 2004 - 25

green cefam,s.sheet in order to cut the green ceram c sheet

and a second

state in which the stacker |ies above the green ceramc sheet in order to
press-attach and to stack the cut- out green ceram c sheet. 4. The
green-sheet stacking apparatus according to Claim1 or 2, wherein the green
ceram cisheei Hasen-cretai sckerghb, appaea'gmeefmsrmmc%x%kgl’rﬁffappar at us
further conprising a conveyer unit on which the green ceram c sheet carried
by theceaetiier shiclems s aplrdced bywkercsinyiehe fédhvegerPEAPENPS configured to

be conveyed -
a conveyer for conveying a green ceramic sheet;

a cutter comprising a blade for cutting the green
ceramic sheet conveyed by the conveyer into a flat,

predetermined shape; and

a stacker comprising a stacking surface for detaching

the green ceramic sheet having the flat, predetermined shape

cut by the cutter from the carrier film and stacking the

detached sheet, wherein

the cutter and the stacker are separate from each other.

z2. The green-sheet stacking apparatus according to Claim

1, wherein the stacker further comprises a suction hole open

in the stacking surface and sucking means connected to the

suction hole.

3. The green-sheet stacking apparatus according to Claim 1

or 2, wherein the green ceramic sheet is a long green

ceramic sheet, the conveyance direction of the green ceramic

sheet is the longitudinal direction thereof, and the cutter

and the stacker are juxtaposed in a direction orthogonal to

the longitudineal direction,

the green-sheet stacking apparatus further comprising a

shifter for shifting the cutter and the stacker so as

to

provide a first state in which the cutter lies above the



by the conveyer between a feeding position for feeding the green cera%ngZM4
sheet to the conveyer unit and a working position for cutting and stacking
the green ceram c sheet, the green-sheet stacking apparatus further
conprising a shifter for shifting the cutter and the stacker so as to
provide a first state in which the cutter |ies above the working position
and a second state in which the stackér- |ies above the working position for
cutting and stacking the green ceranm c sheet. 5. A nethod for stacking
green sheets, conprising the steps of: preparing a green ceram c sheet
carried by a carrier film formng an el ectrode on the green ceram c sheet;
9 MAR 2004 - 26 cutting the green ceram c sheet having the el ectrode

f or ned atRETROTE T AREC ashe ek, 1 preddetr hP nedt shapetbyen eareBtC SARETafter
cutting the green sheet, stacking the green ceram c sheet on the stacking
surf acelsy Ppreacond taehrngia waiekkihg stpfhee bica 3PaRRelR®r9EREMst acked
green ceram c sheet onto the cut-out green ceram ¢ sheet and b¥Hdetaching

the cutCHHATYF cTHETer B @SRkt O PERFERREAFR | @R FP P FREr B'R FRE cutti ng
step and the stackiqgnsteg ar

cut green ceramic shee

4. The green-sheet stacking apparatus according to Claim 1

or 2,

wherein the green ceramic sheet has a certain length,

the green-sheet stacking apparatus further comprising a
conveyer unit on which the green ceramic sheet carried by
the carrier film is placed,

wherein the conveyer unit is configured to be conveyed
by the conveyer between a feeding position for feeding the
green ceramic sheet to the conveyer unit and a working
position for cutting and stacking the green ceramic sheet,

the green-sheet stacking apparatus further comprising a
shifter for shifting the cutter and the stacker so as to

) provide a first state in which the cutter lies above the

working position and a second state in which the stacker
lies above the working position for cutting and stacking the
green ceramic sheet.
5. A method for stacking green sheets, comprising the
steps of:

preparing a green ceramic sheet carried by a carrier
film;

forming an electrode on the green ceramic sheet;



alternately repeated to forma |lam nate on the stacking surface. 6. A

9 MAR 2004

nmet hod for producing | am nated ceram c el ectronic conponents, conprising
the steps of: making a sintered ceram c conpact by cutting and firing the

| am nat e obtained by the nmethod for stacking green sheets according to
Caimb5; and formng a plurality of external electrodes on outer surfaces
of the sintered ceram c conpact. 7.- Agnmethod for producing | am nated ceramc
el ectronic conponents, according to clains 5 and 6, conprising further
steps of: the green ceram c sheet, which is cut by the cutter, 1is conveyed
to the stacker as the carrier sheet upholding the green sheet.

cutting the green ceramic sheet having the electrode
formed thereon into a flat, predetermined shape by a cutter;
and

after cutting the green sheet, stacking the green
ceramic sheet on the stacking surface by press-attaching a
stacking surface of a stacker or the stacked green ceramic
sheet onto the cut-out green ceramic sheet and by detaching
the cut-out green ceramic sheet from the carrier film,

wherein the cutting ste? and the stacking step arse
alternately repeated to form a léminate on the stacking
surface.
6. A method for producing laminated ceramic electronic
components, comprising the steps of:

making a sintered ceramic compact by cutting and firing
the laminate obtained by the method for stacking green
sheets acccrding to Claim 5; and

forming a plurality of external electrodes on outer
surfaces of the sintered ceramic compact.
7. A method for producing laminated ceramic electronic
components, according to claims 5 and 6, comprising further
steps of: |

the green ceramic sheet, which is cut by the cutter,
is conveyed to the stacker as the carrier sheet upholding

the green sheet.



